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(54) REFLECTIVE SHEET 

(57)Abstract 

PURPOSE: To provide a reflective sheet which is compact and 
light-weight, and has excellent impact resistance and flexibility by 
laminating a flexible substrate with a high reflective layer on one 
surface, and a flexible polymer film by an adhesive layer. 
CONSTITUTION: For a reflective sheet a high reflective layer 2 is 
formed on a flexible substrate 1 to substantially shut out an 
ultraviolet ray of which the light transmittance at a wave length of 
380-300nm is 10% or lower, to make a flexible substrate 5 on which 
a high reflective layer is formed. The reflective sheet is made by 
bonding the high reflective layer side of the substrate 5 and a 
flexible polymer film 4 by an adhesive layer 3. Also, on one surface 
of the flexible substrate 1 , a thin film containing silver, of which the 
visible light reflection factor is 80% or higher, is formed as a high 
reflective layer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS ■ 

[Claiml.Vhe flexible reflective sheet with which the high reflecting layer containing silver or silver is formed and 
he Sht transmission in the wavelength of 380-300nm prepares a flexible polymer ^through a glue £. on rt, and 
grows into one side of the flexible substrate which intercepts ultraviolet rays substantially which is 10% or less 

Km 2] The flexible reflective sheet according to claim 1 whose visible-ray reflection factor of the flexible 
substrate in which the high reflecting layer was formed is 80% or more. 

Slain?* ^Theflexible reflective sheet according to claim 1 whose thickness of lOOg [ cm /ormore and a glue line 
the flexible subSrate which intercepts these ultraviolet rays substantially in which the high reflecting layer was 
£nmed l and the bond Length of the glue line which pastes up this flexible pdyrner film is 0.5 micrometers or more 
50 micrometers or less. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. 5 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



the translation may not reflect the original precisely. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



display. 
[0002] 



Krintion of the Prior Art] Compared with the mirror which used glass as the base material, the light . refle, : film 

not e of * I backS? "speciaHy by the ultraviolet rays from a fluorescent lamp ooourred by env.ronmenta. factors, 
such as heat and light. 

KL( s -> to be Solved by the Invention] What is made into the purpose of this invention is small and a reflective 
such as heat and light 

fM 05] far -?olx,in«r the Problem] As a result of inquiring wholeheartedly that this purpose should be attained, this 
Means for Solv.ng the VJJ by forming the high reflecting layer which contains silver in one side of 

-S -tr-A* -Vs whose light transmission in the wavelength 

ati^ - 38 °- 3o °" m ] is io% - ,ess ,r high reflecting 

0006J ^ ™"™ 8 f ™ L s i| V er in one side of the flexible substrate which intercepts ultrav.olet rays 
ultrav olet rays substantially, and light transmission with a wavelength of 380-300nm , M0 o Mess :<A flexiWe 

Ine highTeflecting layer, pastes up the flexible polymer film 4 on the flexible substrate 1 wh.ch .ntercepts 
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substantially the ultraviolet rays which are 10% or less the high reflecting layer side of this substrate 5 through a 

SMT^'a'fl^ble^Stllto in which the high reflecting layer used by this invention was formed it is the substrate 
which intercepts ultraviolet rays substantially, and preferably, the permeability of a beam of light w,th a wavelength 
Tf 380-300nm is 10% or less of flexible substrate, and the thin film with which a vis.ble-ray reflection facto contams 
80% or more of silver in one side of this flexible substrate is formed as a high reflecting layer. As th.s flexible 
substrate it is desirable for light transmission with a wavelength of 550nm to be 80% or more Preferably 70% or 
more and it is desirable for the light transmission which is 380-300nm to be 1% or less preferably 10% or less^ I .s 
Istic film or a sheet etc. with which the layer which omits the ultraviolet rays of the plast.c film w.th wh.ch the film 
which consists of a homopolymer or a copolymer or the sheet, the ultraviolet ray absorbent, etc. were m.xed as 
such a flexible substrate or a sheet, an ultraviolet ray absorbent, a zinc oxide, etc. was formed. 
[0010] Instantiation of a desirable flexible substrate raises a homopolymer or copolymers , ^ as 
stretching polypropylene containing an ultraviolet ray absorbent, th.s polyethylene terephthalate (PET), this 
To lyXlenenaphthalate (PEN), said polybuty.ene tele FUTERE-TO (PBT), the acryhc resin containing an £mn*Ut 
Jay absorbent, this methacryl resin, a polyether ether ketone (PEEK), polyary ate polyether ™,de ^an I poly.m. £ 
PET containing an ultraviolet ray absorbent is used especially preferably des.rably. The one from the point of the 
cost reduction of a reflective sheet or the productivity in the case of reflecting layer formation <*^*"^££ 
of these flexible substrates is thinner is desirable, and the thicker one tends to deal w.th thickness from the w.nd.ng 
fate at the time of being reflecting layer formation (handling nature). 5 micrometers or more, the ^ness of a 
desirable film is 20 micrometers or more, and its 250 micrometers or less are st.ll more preferab V des,rabk 
[0011] In this invention, although the high reflecting layer which contams s.lver or s.lver m one side of a flex.ble 
subst ate is formed in this way. as the formation approach of the thin film layer conta.n.ng such s.lver or s.lver. 

vacuu" ^evaporation technique, the sputtering method, the ion plating method, ionization vacuum depos.t.on. 
inn Hunter— beam vacuum deposition, etc. can be used. • 
Sllf^hickness of the Ehin film layer containing silver has desirable 20-500nm, and ,n order to obtain cost_ 
educ ion and a high reflection factor, its 50-200nm is more desirable. 80-150nm .s st... more preferably , desirable. It 
[s possible that the thin film layer containing silver contains other metals and metahic compounds of a 
amount and to carry out the laminating of the thin film layer containing silver and the thin film '^V* 
Tore than two-layer, and to form a reflecting layer in the range which does not spo.l the p^ose * ** ™*«™e 
Moreover rt is also possible to form the metal layer which has ant.-corros.veness. such as T.. Cr. and n.ckel. .n the 

ffi^ttS MV- fi-m is further prepared through a glue ^J^™ 

oolymer film a homopolymer or copolymers, such as biaxial-stretch.ng polypropylene, polyethylene terephthalate 

KnS polyetMenenaphthalate (PEN), polybutylene tele FUTERE-TO (PBT). acryhc res.n. a methacryl res.n a 

oolvether ether ketone (PEEK), polyarylate. polyether imide. and polyimide. are ra.sed. Espec.aHy. des.rably, .t is a 

polye^ylene terephthalate film thing of exterior white is liked. Moreover, from cost reduction anc 

easy the thinner one of the thickness of these flexible polymer films is des.rable. and the th.cker one ^.ckness , s 

good from the handling (handling nature) and configuration maintenance at the t, me of 'a^at.ng wrth 

layer. 5 micrometers - 500 micrometers, the thickness of a desirable film .s 10 m.crometers - 200 m.crometers, and 

15 micrometers - its 100 micrometers are still more preferably desirable. 

00H] ^ Shesives used by this invention are adhesives pasted up with the help of heat or a catalyst anc J can 
carry out things, using common adhesives. such as silicon system adhesives. polyester system heat-cunng mold 
adtes°ves epSy system adhesives. polyurethane adhesive, cyanoacrylate adhesive, and hot melt adhesive as 

ther^ is especially no .imitation 0.5 micrometers - 50 ^^^J*^? 
adhesives are usually 1 micrometer - about 20 micrometers preferably. The adhesion re.nforcement of the flex.ble 
uSat in ^^which Ih V e high reflecting layer by these adhesives was formed, and a ^^""J^"™* 
bv the Peel reinforcement 180 degrees, and it is desirable that it is 100g/cm or more. When this adhesion 
e'intrcetnrrs n 'reached and it bends in radius of curvature of about 1-5mm as; ^^^^ST 
like a flexible substrate comes floating from a flexible polymer film are caused, and deformation etc. ,s caused 
Oul 5] The reflective sheet of this invention may prepare a transparent protectee layer on the ^substrate of the 
flexibility of the opposite side of a high reflecting layer. By such protective layer, the effect of external 
enviJonmenta. factors, such as surface hardness of a reflective sheet, lightfastness. ^Z ^rlZZn of such a 
resisting property, can be controlled further. As an example of the matter wh.ch can be used for [ormat^n , of such a 
protectee layer For example, acrylic resin, such as a polymethyl methacrylate, polyacrylon.tr.le res,n Sll,cone - sucb 
as a polymer obtained from the poly meta acrylic nitrile resin and ethyl silicate, Bes.des organ.c substances, such as 
lo^e™es^r a ZlroreJ. oxidation silicon, a zinc oxide. Mineral matter, such as titan.um ox.de - -e^^and 
it is desirable to carry out the laminating of what has 400nm or less of capacity wh.ch cuts light w.th a wavelength 
of 380nm or less to7o% or less especially preferably, when preventing the photodegradat.cn (ultrav.olet ray 
degradation) of the silver larer which is one of the purposes of this invention. The existing approaches, such as 
coS and a lamination of a film, are raised as the formation approach of transparent protection layer. Moreover 
the hioknl; onwf Sansparent protection layer is the range which the light reflex ° f 
this invention is not reduced, and does not spoil flexibility, according to that ingredient, and an appl.cat.on. .s 
changed suTaWy and used so that a protective effect may be demonstrated. Hereafter, an example exp.a.ns an 
example of the mode of operation of this invention. 
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[Example] Hereafter, although an example explains this invention in more detail, this invention is not limited only to 
these examples. Moreover, measurement of each physical properties was performed by the following approaches. 
** Light transmission (%) , . 

In order to evaluate light transmission, spectral transmittance was measured with the spectrophotometer (stock ) 

(Hitachi make: U-3400). 

** Beam-of-light reflection factor (%) . 

In order to evaluate a beam-of-light reflection factor, 150phi integrating-sphere attachment was attached in the 

above-mentioned spectrophotometer, and the spectral reflectance was measured 

** In order to evaluate the adhesion reinforcement of the flexible substrate after adhesion on-the-strength 
adhesion termination, and a flexible polymer film, the Peel reinforcement of a substrate flexible by 1cm width of face 
and a flexible polymer film was measured with the Oriental energy machine factory universal testing machine (straw 

♦♦Tntrder to evaluate an ultraviolet-ray-degradation-proof [ ultraviolet-ray-degradation-proof accelerated test ] 
accelerated test, the time amount taken to irradiate the light of UV-A at the substrate temperature of 50 degrees 
C, to measure change of a reflection factor, and for the reflection factor of 600nm to change to 80% or less by QUV 
made from Qpanel was measured. . 

[001 7] On the biaxial-stretching polyethylene terephthalate film of 25 micrometers of thickness which prepared the 
acrylic rebound ace court layer (5 micrometers) which intercepts substantially the ultraviolet rays containing an 
example 1 benzotriazol system ultraviolet ray absorbent, the silver thin film layer of 100nm of thickness was formed 
by direct-current magnetron sputtering. Wavelength (380 before forming a silver thin film layer. 350. and 300nm) of 
light transmission is shown in Table 1. It had melamine bridge formation mold polyester system resin (ARUMA tex 
[ by Mitsui Toatsu Chemicals. Inc. ] (brand name) P647BC), and the biaxial-stretching PET film in which this silver 
thin film was formed, and the white polyethylene terephthalate film (Toray Industries PET film E-20 (brand name)) 
with a thickness of 50 micrometers were, and were laminated, and the light reflex sheet was produced. 
[0018] The bond strength at this time was 500 g/cm. The thickness of adhesives was about 10 micrometers. The 
ultraviolet-ray-degradation-proof accelerated test (specifically, light with a wavelength [ of ultrav.olet-rays light J of 
400-31 5nm is irradiated at a reflective sheet) of this light reflex sheet was performed, and time amount until the 
reflection factor of incident light with a wavelength of 600nm becomes 80% of initial value was measured as 
degradation time amount: The reflection factor before an ultraviolet-ray-degradation-proof accelerated test was 
shown with the result in Table 2. With this reflective sheet, change of a reflection factor does not almost have after 
5000-hour progress, and degradation time amount had 5,000 or more hrs and the outstanding endurance. 
[0019] Teijin Dacron HB (brand name) film 25micrometer which is the polyethylene terephthalate film which 
intercepts substantially the ultraviolet rays containing the ultraviolet ray absorbent containing example 2 ultraviolet 
ray absorbent — by the approach as an example 1 of being upwards the same, the silver thin film with a thickness 
of 100nm was formed, the biaxial-stretching polypropylene film (Toray Industries foaming white OPP film (brand 
name) YP- 22) with a thickness of 35 micrometers was laminated using epoxy system adhesives, and the light reflex 
sheet was produced. Wavelength (380 before forming a silver thin film layer, 350, and 300nm) of light transmission is 

shown in Table 1. - 
[0020] The adhesion reinforcement of the film at this time and a base material was 400 g/cm. The thickness of 
adhesives was about 15 micrometers. By the same approach as an example 1, the ultraviolet-ray-degradat.on-proof 
accelerated test was performed, and degradation time amount until the reflection factor of incident light with a 
wavelength of 600nm becomes 80% of initial value was measured. The reflection factor before a trial was shown with 
the result in Table 2. This light reflex sheet had the outstanding reflection factor and endurance like the example 1 
[0021] On the biaxial-stretching PET film without example of comparison 1 usual ultraviolet absorption ability of 25 
micrometers of thickness, it had polyurethane adhesive, it was laminated [ were the foaming white polyethylene 
terephthalate film (Toyobo coulisse (brand name) par) with a thickness of 25 micrometers, ], and the light reflex 
sheet was produced. Wavelength (380 of a PET film, 350, and 300nm) of light transmission is shown in Table 1. The 
bond strength at this time was 600 g/cm. The thickness of adhesives was about 10 micrometers. 
[0022] By the same approach as an example 1, the ultraviolet-ray-degradation-proof accelerated test was 
performed, and time amount until the reflection factor of incident light with a wavelength of 600nm becomes 80% of 
initial value was measured as degradation time amount. The reflection factor before a trial was shown with the result 
in Table 2. This reflective sheet was colored the purplish red color by the exposure of ultraviolet rays of 100 hours, 
the reflection factor fell to 80% of initial value by the UV irradiation of 400 hours, and it turned out that the 
endurance made into ultraviolet rays is remarkably bad. 
[0023] 
[Table 1] 
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[Table 2] 





(6 0 0 nm) 


(hr) 


9M. 




9 5% 


>5, 0 0 0 




mm 2 


9 636 


>5, 000 




JttSWl 


9 6% 


400 





[0025] 

[Effect of the Invention] By laminating the flexible substrate which has a high reflecting layer in one side, and a 
flexible polymer film through a glue line, it is lightweight, and is small and the reflective sheet excellent in opposite 
impact nature and flexibility can be created. And the dependability as a reflective sheet improves remarkably by 
having improved the endurance over light, heat, etc. The reflective sheet of this invention is lightweight, is excellent 
in shock resistance, has flexibility, and is used besides [ as a mirror ] use effective in the high brightness reflective 
sheet of the back light the reflective sheet for power-saving of a plant factory, an energy-saving type high 
reflective fluorescent lamp, and for liquid crystal display panels etc. 



[Translation done.] 
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